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Item 14. Continued.
CHANGES TO THE SPECIFICATIONS
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Fort Stewart CAN 818598

ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-99-B-0065
SECTI ON 01001

GENERAL REQUI REMENTS
AM #0001

PART 1 GENERAL
1.1 SCOPE

The work covered by these specifications consists in furnishing all plant,

| abor, equi prment, appliances, and materials in performng all operations in
connection with the conplete, in strict accordance with the contract

draw ngs, these specifications and special conditions which are subject to
the ternms and conditions of this contract.

PART 2 PRODUCTS
2.1 WORK TO BE DONE: Wirk to be done is as hereinafter specified:
2.1.1 CGeneral Description

There are two schools in the Ft. Stewart School System Britten El enentary
and D anond El enentary. A third school is in the planning stages and one
handhold with an extra interduct for future is provided to expand the
network to another school. The work to be perforned under base bid of this
contract includes the installation of a Cormunity Area Network System
(CANS) between each | ocation. Renoval of the existing ceilings and
lighting necessary for installation of the new systemw |l require

i nci dental work associated with architectural patching and painting.

2.1.2 Coordi nati on of Wrk

The work shall be completed in accordance with the foll owi ng key dates.
Contractor access hours to work areas shall be as specified herein. The
majority of the work exists outside the school buildings and shall be
coordinated with the Base Department of Public Wrks. The coordination
with DPWw || be the responsibility of the Contractor. For work inside the
school s, coordination of the areas available will be the responsibility of
the contractor and the school principal subject to the approval of the
Contracting O ficer. The school shall be notified 3 days prior to the
desired comrencenent of work in any given area to facilitate nmoving and

cl ass organi zation. The school w |l conduct noving operations for these

ar eas.

2.1.3 Wor k Requi rement s

Supply all material, |abor and equi prent as required to perform any
ancillary work indicated and/or specified.

PART 3  EXECUTI ON
3.1 SPECI AL CONDI Tl ONS
3.1.1 Envi ronnent al Requi renents
The contractor is responsible for know edge of and conpliance with al

environnental |aws, regulations, and prograns of this installation, the
County, State and Federal agencies that relate to or may arise under the
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performance of this contract. Included, but not limted to is conpliance
with the Fort Stewart, Georgia, Environnmental Protection Program by
conpliance with applicable standards for the prevention, control and

abat ement of environnental pollution in full cooperation with the

Install ation, Federal, State, and |ocal Governnents.

3.1.1.1 Penal ti es

Penalty charges resulting fromcitations agai nst Departnent of Defense,
Department of the Arny, or Fort Stewart, Georgia, or its agents, officers,
or enpl oyees due to the contractor's failure to conply with environnent al

| aws, regul ations, and progranms, that relate to or may arise under the
performance of this contract may be deducted or set-off by the Government
from any nonies due the contractor, and with respect to such citations, the
contractor will further take any corrective or renedial actions as
directed by such agenci es.

3.1.2 WARRANTY

The contractor shall provide a witten warranty to last one (1) full year
fromthe date of acceptance to cover materials and workmanship used in the
acconpl i shment of this contract. Any rework shall be done at no additiona
cost to the Government. The warranty shall be submitted to the Contracting
Oficer prior to final acceptance.

3.1.3 PERM TS
3.1.3.1 Excavati on

Al'l contractors and their subcontractors shall be required to obtain an
excavating permit fromthe governnent prior to performng rock or soi
excavation. The contracting officer (CO wll discuss the excavating
policy at the construction pre-work neeting and will furnish the contractor
the required forms. Should the policy not be addressed during the
pre-work, the contractor shall still be responsible for obtaining the
excavating permit fromhis CO and for coordinating with all signatory
personnel listed on the form The governnent reserves the right to assess
nonet ary damages agai nst any contractor for repair of damage to underground
utilities when excavations are performed without the referenced permt.

3.1.3.2 Confined Wrk Space

Contractor shall observe OSHA Regul ation 29 CFR Parts 1910 regardi ng
permtting, entry and working within confined spaces. Contractor is
required to submt his work plan to the Contracting Oficer's
representative prior to entering any confined space.

3.1.3.3 Radi os

Contractors utilizing nobile/hand radios are required to register their
frequency with the Information Technol ogy Busi ness Center

3.1.4 Conduct & Dress

Workers shall be properly attired at all times. Full-length pants (no
shorts), shirts (tee-shirt mnimum, and proper shoes (no flip-flops,

t hongs, or open-toed sandals) are required. No smoking in building.
Department of the Arny Smoking Policy (AR 1-8) shall be observed. Snoking
shall be permitted in designated areas only. Snoking all owed outside as

SECTI ON 01001 Page 2



Fort Stewart CAN 818598

long as butts, wappers, packages, etc., are policed daily. The contractor
shall ensure that all lunch and breaktime debris are contained, renpved
fromthe site at the end of each period and properly di sposed of as
specified. No item(s) in occupied building is to be used, i.e.

t el ephone, brooms, etc. The contractor shall confine his personnel to the
area within which the work is being perforned. Bathroons are not to be
used in occupied buildings. Profanity is strictly forbidden. The utnpst
courtesy shall be extended to building occupants at all tinmes.

Conversation with occupants should be limted to and pertain to business at
hand. Only necessary company operational vehicles shall be driven to
project site. Al privately owned vehicles shall be parked at contractor's
storage area. Streets and driveways shall be left free at all tinmes.

3.1.5 St or age

Al debris, tools, supplies, etc., shall be renoved or stored in such a
manner as not to interfere with the use of the facility.

3.1.6 Wor k Hour s

[ AM #0001] Work at the schools shall be perforned during the hours of 3:00
p.m to 11:00 p.m Monday thru Friday when school is in session. Wen
school is not in session, all work shall be done during the hours of 7:30
a.m to 4:00 p.m, Monday thru Friday.

3.1.7 Lock-in/ Tag-out for Safety

The Contractor shall use a | ocking device that secures a valve or lever in
the "of f" position when a repair, inspection, or construction or new
installation is required and also to clean or nove any equi pnent. Mking
any exception to this rule could result in serious injury and death.

3.1.7. 1 Lock- out

Bl ocki ng the flow of energy fromthe power source to the equi pnent - and
keeping it blocked out - is called a | ock-out system A |locking device is
usual Iy a key or conbination | ock arrangenent.

3.1.7.2 Tag- out

Tag-out means placing a tag on the power source to warn co-workers or
others not to turn the power on. The information on the tag shall include
t he nane of personnel who put it there, the date, time the work begins, and
type of work to be perforned.

3.1.7.3 Basi ¢ Rul es

Bef ore shut down, the Contractor shall ensure that authorized enpl oyees know
the type, magnitude, and hazards of the energy to be controlled; and shal

verify the nethod or neans of the system He shall informall affected
enpl oyees of the |lockout. The equi pnment shall be turned off, and the
Contractor shall |ockout energy sources and tag-out at the di sconnect point.

Any stored or residual energy may be released at that time so the equi pnent
can be tested. The Contractor shall restore energy safely.

3.1.8 ENVI RONVENTAL | SSUES

3.1.8.1 Spi Il Cont ai nment
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I f hazardous chenicals or POL spills occur at the job site, the contractor

will contain the spill with contractor furnished spill kit materials.

VWiile the spill is being contained, the Ft. Stewart Fire Departnent and

then the DPW Environmental Division shall be notified i mediately. The

contai ning and notification of the spill should happen simnultaneously.
3.1.8.2 I nventories

The Emergency Pl anning and Comunity Ri ght-To-Know Act (EPCRA) requires

that site specific information concerning hazardous chem cal s use and

rel eases be provided. The Contractor is required to maintain an inventory
of hazardous materials. This inventory will be provided to Departnent of
Public Wrks (DPW Environnental Division prior to receipt of final payment.

3.2 SCHEDULE OF WORK
The contractor shall note the foll owi ng conditions:
3.2.1 Noti fication

The contractor shall coordinate all his work and scheduling with the
Contracting Oficer's Representative. The contractor shall notify the
Contracting Officer's Representative and the occupant a m ni mum of
seventy-two (72) hours in advance of conmmenci ng worKk.

3.3 SUBM TTALS AND SAMPLES
3.3.1 Subm ttals

Six (6) copies of all Governnent Approval (GA) submittals shall be provided
for materials indicated on the draw ngs or specified herein. These copies
shal | be separated and nmailed to the addresses as indicated bel ow

Four copies: The Contracting Oficer; Name and address to be determ ned
at the pre-work conference

One copy for information/record: Directorate of Contracting

One copy for information/record: Parkhill, Smth & Cooper, Inc.; M ke
Cartwight,P.E.; 4010 Avenue R.; Lubbock, Texas 79412

3.3.1.1 Substitution

If the contractor chooses itens or equi pnent other than ones referenced on
t he draw ngs, he shall submt illustrations, schedul es, performance charts,
i nstructions, brochures, diagrans and other information of his "equal" and
the ones referenced. These materials will be used for conparison purposes
in determ ning the acceptability of the "equal" unit. The Contracting
Oficer reserves the right to request sanples of "or equal" items when the
i nformati on submtted for conparison is inadequate in determ ning
acceptability. The contractor is required to obtain approval for al

items, regardless of whether identical to the ones referenced in the
contract documents or a substituted "equal"

3.3.2 Certification
The contractor shall submit an individual certification fromthe
manuf acturer that each and every material conponent used in this project is

100% asbest os-free.

3.3.3 Col or Sanpl es
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The contractor shall review the contract specifications and all submittals
for sections that require color selections shall be submitted at one tine.
(i.e. paint, etc.). Color sanmples submitted separately will not be
reviewed until all required sanples are received.

3.3.4 O8&M Manual s

Contractor shall subnit five (5) copies of bound instructions covering
operation and mai ntenance of all nmajor itenms of equiprment prior to
acceptance of work. Instructions shall be in hardcover 3-ring binder with
contract number, project nunber, building number, project title and
contractor's nane, address and tel ephone nunber on the binding and the
front cover. A table of contents and a |ist of equipnent in place (Form
MOB 897 available from Contracting Officer's Representative) shall be
submtted within the O & M nanual show ng:

Nunber of each unit
Item and type

Si ze or capacity
Manuf act ur er

Cost or Val ue

The operation and mai nt enance manual s shall also contain the foll ow ng:

a. Complete list of subcontractors noting item of work,
subcontractors nane, address, tel ephone nunber, and the nane of
the person to contact.

b. Color Schedul es. Schedul es shall include, for each materi al
manuf acturer's nane and address, col or and col or nunber.

c. Mnufacturer's recomrendati ons for operations and mai ntenance of
all fixtures, equiprment, and systens including charts, diagrans,
performance curves, catal og data and mai ntenance nanual s.

3.4 AS-BULTS

The Contractor shall furnish a copy of reproduci bl e marked-up as-built
drawi ngs to the Contracting Oficer's Representative prior to receipt of
final paynent. These as-builts shall show any deviations to the draw ngs,
i ncl udi ng any nodi fi cations/ change- orders which were issued by the
CGovernment during the Contract.

3.5 Tests
3.5.1 Testing Procedure

The contractor shall performtests specified or required to verify that
control measures are adequate to provide a product which conforms to
contract requirenments. The contractor shall procure the services of an

i ndustry recogni zed testing | aboratory or he may establish an approved
testing laboratory at the project site. A list of tests which the
contractor understands he is to performshall be furnished as a part of the
CQC plan to the Contracting Oficer. The list shall give the test nane,
speci fication paragraph containing the test requirenents, and the personne
and | aboratory responsi ble for each type of test. The contractor shal
performthe followi ng activities and record and provide the foll owi ng data:
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a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail able and
conply with testing standards.

c. Check test instrument calibration data against certified standards.

d. Verify that recording forms, including all of the test
docunent ati on requi rements, have been prepared.

3.6 Conpl etion I nspection

At the completion of all work or any increnent thereof established by a
conpletion time stated in the paragraph entitled COVMENCEMENT, PROSECUTI ON
& COVPLETI ON OF WORK or stated el sewhere in the specifications, the CQC
Syst em Manager shall conduct a conpletion inspection of the work and
devel op a punch list of itenms which do not conformto the approved plans
and specifications. Such a list shall be included in the CQC docunentation
and shall include the estimted date by which the deficiencies will be
corrected. The CQC System Manager or his staff shall nake a second

conpl etion inspection to ascertain that all deficiencies have been
corrected and so notify the Contracting Officer's Representative. The
conpl etion inspection and any deficiency corrections required by this
paragraph will be acconplished within the tine stated for conpletion of the
entire work or any particular increnent thereof if the project is divided
into increnents by separate conpletion dates.

3.7 Docunent ati on
3.7.1 Recor ds

The contractor shall maintain current records of quality contro

operations, activities, and tests performed including the work of suppliers
and subcontractors. These records shall be on an acceptable form and

i ndi cate a description of trades working on the project, the nunbers of
personnel working, the weather conditions encountered, any del ays

encount ered, and acknow edgnent of deficiencies noted along with the
corrective actions taken on current and previous deficiencies. A typica
contractor quality control report formis at paragraph 8.9.4. |In addition
t hese records shall include factual evidence that required activities or
tests have been perforned, including but not limted to the foll ow ng:

a. Type and nunber of control activities and test involved.
b. Results of control activities or tests.
c. Nature of defects, causes for rejection and simlar actions.
d. Proposed renedial action
e. Corrective actions taken
3.8 Daily Logs
These records shall cover both conform ng and defective or deficient
features and shall include a statenment that supplies and materials

i ncorporated in the work conply with the contract. Legible copies of these
records shall be furnished to the CO daily.
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3.9 Notification of Nonconpliance

The Contracting Officer will notify the contractor of any nonconpliance
with the foregoing requirenents. The contractor shall, after receipt of
such notice, inmediately take corrective action. Such notice, when
delivered to the contractor or his representative at the site of the work,
shal | be deenmed sufficient for the purpose of notification. If the
contractor fails or refuses to conply pronptly, the Contracting O ficer may
i ssue an order stopping all or part of the work until satisfactory
corrective action has been taken. No part of the time |lost due to any such
stop work orders shall be made the subject of claimfor extension of tine
or for excess costs or danages by the contractor

ENVI RONVENT CONTRACT CONCERNS

l. CLEAN Al R ACT

A TITLE 111
1. Hazardous air pollutants rmust be identified from process.
2. Inventories, controls, permts, changes to Ft. Stewart's permt
and sources are concerns.
B. TI TLE V
1. Construction and operating permts (added or changed equip.)

Boi |l ers, fuel burning equi pment, petroleum and storage tanks, open burning,
pai nt boot hs, hot water heaters, high pressure washers, are typical exanples
of regulated itens.
2. Inventories, controls, permt changes are areas of concern
3. No equi pment is to be constructed or installed prior to receiving
the construction permt or nodification to the TITLE V Permit.
C TI TLE M
1. Ozone depl eting substances (no class 1's, less than 0.05 odp)
2. Certification, work practices, and recovery equi pnent, etc
D. S| GNI FI CANT LEAD TIME IS I NVOLVED | N CLEAN Al R ACT PERM TTI NG !'!

. CLEAN WATER ACT
Permits to nodify sewer collection system (state approval)
Pretreatment of discharges to sanitary sewer (industrial)
Permits to tie onto the sewer systemthrough PWBC O&M
No floor drains allowed
ABOVE GROUND STORAGE TANKS
Secondary cont ai nnent design
Tank bottom water treatnment/ managenent
. Air permits required?
F. STORM WATER
1. CONSTRUCTI ON SI TE STORMMTER
a) Site specific plan nmeeting regulatory requirenments
b) Notice of intent filed w state

moow>

wN e

c) | mpl enent and maintain the practices throughout the entire life
of the construction project
2. | NDUSTRI AL ACTI VI TI ES

a) Site Specific Plan AWFt. Stewart's SWPPP
b) Basi ¢ and advance best nanagenment practices to neet
di scharge requirenents
G SI NKHOLES ( CONSTRUCTI ON SI TES AND SUBSEQUENT OPERATI ONS)
1. TN CLASS V | NJECTI ON WELL RULES
a) Permts, discharge, closure for construction
b) Site specific plan to control runoff quality during and after
construction

M. EMERGENCY PLANNI NG AND COMMUNI TY RI GHT- TO- KNOW ACT ( EPCRA)
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EPCRA requires that site specific information concerning hazardous
chemical s use and rel eases be provided. The contractors will be required to
mai ntain an i nventory of hazardous materials. This inventory will be
provided to PWBC Environmental Division to be added as an appendix to the Ft.
Stewart Spill Response Plan. An additional requirenent that is being
mandat ed by EPCRA is that inventories of hazardous substances listed in the
ACT include quantities received, anpunt used, and quantities turned in for
di sposal. The anount that is not accounted for will be considered as
gquantities that were released to the environnment. Based on this new
requirenent it is inperative that strict inventory controls be placed on
hazar dous substances that are being used on Ft. Stewart.

I V. FEDERAL | NSECTI Cl DE FUNG Cl DE RODENTI Cl DE ACT ( FI FRA)
-- End of Section --
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-99-B-0065

SECTI ON 01010

CONTRACT CONSI DERATI ON
AM #0001

PART 1 GENERAL

1

1

1 CONTRACTOR ACCESS AND USE OF THE PREM SES
1.1 Commencenent of Work

The Contractor should duly note that commencenent of work as indicated in
section 01000 CONSTRUCTI ON SCHEDULE does not necessarily indicate that the
facility will be available for normal construction operations. Reference

t he remai nder of these specifications for phasing, and availability of work
criteria.

1.2 Station and Activity Regul ations

Ensure that Contractor personnel enployed on the Station beconme famliar
with and obey Station and Activity regulations. Keep within the limts of
the work areas and avenues of ingress and egress. Do not enter restricted
areas unless required to do so and until cleared for such entry. The
Contractor's equi pment shall be clearly marked for identification

.1.3 Wor ki ng Hour s

.1.3.1 Access Al | owed

[ AM #0001] In facilities where Contractor will be pernmitted access to
sel ected area inside the occupied facility, regular working hours shal
consi st of an 8.5 hour period between 7:30 and 4: 00 pm Mbnday t hrough
Fri day, excluding Governnment holidays unl ess otherw se specified herein.

.1.3.2 No Access Al | owed

In facilities where Contractor will not be allowed access inside the
occupi ed facility, regular working hours shall consist of an 8.0 hour
peri od between 3:00 and 11:00 pm Monday through Friday, excluding
Gover nrent hol i days unl ess ot herwi se specified herein.

.1.4 Wrk Qutside Regul ar Hours

Work perfornmed during hours outside of regular hours is subject to
Contracting O ficer approval. Contractor shall nake application 7 cal endar
days prior to such work to facilitate arrangements to be made by the
CGovernment for inspecting work in progress. Application shall give the
speci fic dates, hours, |ocations, type of work to be perforned, contract
nunber and project title.

. 1.5 Uility Cutovers

Contractor shall nake effort to exact any required utility cutovers outside
of regular working hours to nminimze any inmpact in occupied facilities.

.2 SPECI AL REQUI REMENTS FOR OCCUPI ED BUI LDI NGS

The work under this contract requires special attention to the scheduling
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and conduct of the work in connection with existing building operations.
1.2.1 Interruptions

Contractor shall identify on the construction schedul e any activity or
factor with potential to create interruption to the normal operation of the
bui | di ng.

1.2.2 Life Safety and Egress

During any tine the building is occupied, all code requirenments for life
safety and buil di ng egress/evacuati on nmust be mai ntai ned.

1.2.3 Security

The existing buildings and their contents nust be kept secure at all tines.
Contractor will provide and install tenporary closures as required to

mai ntai n physical security of the building and contents as directed by the
Contracting O ficer.

1.2.4 Noi se

The Contractor shall be aware of and recognize the fact that when he is

wor ki ng in occupied building facilities, he should apply conscientious
effort to mnimze noise in areas where it could be detrinmental to building
operations (e.g. adjacent to occupied classroons). |If it is judged that
normal contractor operations would create noise of a |level that would be
detrimental to these operations, that portion of the work shoul d be
performed outside the hours of building occupancy.

1.2.5 Dust Covers

Contractor shall provide tenporary dust covers or protective enclosures to
protect any furnishings, equiprment or materials that are not required to be
rel ocated during construction in any area. Covers or enclosures shall also
be provided to protect existing construction that is to remain

1.2.6 Fur ni shi ngs and Equi pnent

In areas where furniture or equi prment relocation that will not be perforned
by the user is required to performthe required work, Contractor shal

rel ocate nmovable itens away fromthe working area, protect the furniture or
equi prent, or replace itens danaged. The areas that users will facilitate
furniture relocation are identified el sewhere in these specifications.
Itens shall be relocated to their original position follow ng the
conpletion of the work. Leave attached itens in place and protect them
from damage, or tenporarily disconnect, relocate, protect and reinstal

t hem upon conpl etion of the work. All itens nust be fully operational as
certified by the appropriate authority upon conpletion of the work.

1.2.7 Conduct and Dress

Workers shall be properly attired at all times. Full length pants (no
shorts), shirts (tee-shirt mninmumn, and proper shoes (no thongs,
flip-flops or open toed sandals) are required. These criteria do not

rel ease Contractor responsibility fromnore stringent safety and dress
criteria, however. Logos, slogans or other adornnent of clothing that
could be considered to be offensive to minors are prohibited. No snopking
will be permitted in the buildings. Smoking will be permitted only in
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desi gnat ed outdoor areas. The contractor shall ensure that all |unch and
breaktine debris are contained and renmoved fromthe project site at the end
of each break or lunch period and di sposed of properly. The contractor
shall confine his personnel to the area within which the work i s being
performed. Profanity is strictly forbidden. The utnost courtesy shall be
extended to the building occupants at all times. Conversation with
occupants shall be limted to and pertain to the work at hand. All
privately owned vehicles shall be parked in the contractor storage and
staging area. Lights shall be turned off and doors and wi ndows shall be

| ocked after work in buildings foll owing regular work hours.

1.2.8 Use of Building Facilities and Equi pnent

No items in the facility are to be used by the Contractor's personnel
Broonms, vacuuns, cleaning supplies, telephones, restroons, cafeteria
facilities, vending machines, etc. shall not be used by the Contractor's
per sonnel

1.2.9 Restorati on of QGccupi ed Spaces
In the event that work has been performed in occupied spaces outside of
regul ar work hours, the Contractor shall restore the space to its prior
occupi abl e and usabl e condition prior to conclusion of the days work. The
space shall be available for use without restriction or interference the
following day. Al tools, supplies, materials, and equi pment shall either
be renpved fromthe prem ses, or stored in such a manner as not to
interfere with the facilities normal operations, subject to prior approval
of the Contracting Officer. Al dust and debris shall be renmpoved from
occupi ed spaces prior to the conclusion of work for the day.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTI ON
NOT USED

-- End of Section --
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-99-B-0065

SECTI ON 01200
PROJECT MEETI NGS
02/ 97
AM #0001

PART 1 - CGENERAL
1.1 PRECONSTRUCTI ON CONFERENCE

Approxi mately three weeks after award of the contract and prior to the
start of any construction work an authorized representative of the
Contracting OFficer will schedul e and conduct a preconstructi on conference.

The Contractor's Project Manager, Superintendent and his Quality Control
Manager will attend this nmeeting. The Contractor is encouraged to have an
of ficer of his conpany and representation fromhis sub-contractors at this
conference. This conference will be held at the | ocation specified by the
Contracting Officer's authorized representative.

1.1.1 Start of Construction Wrk

If the Contractor has submitted the Accident Prevention (Safety) Plan,
Quality Control Plan, and Environnental Protection Plan for review prior to
this nmeeting, these may be accepted in toto or accepted with coments at
the conference. Construction work will not proceed until after this

neeti ng has been held, these three plans noted above have been accepted and
the Notice to Proceed has been received and acknow edged by the Contractor.

1.2 PROGRESS MEETI NGS

[ AM #0001] Progress neetings to include the Contractor, the Contracting
O ficer and one representative of the school system shall be held weekly.

PART 2 - PRODUCTS ( NOT APPLI CABLE)
PART 3 - EXECUTI ON (NOT APPLI CABLE)

-- End of Section --
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-99-B-0065
SECTI ON 16711

FI BER OPTI C SYSTEM QUTSI DE PLANT
05/ 98
AM #0001

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2239 (1996a) Pol yet hyl ene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled Inside
Di anet er

ELECTRONI C | NDUSTRI ES ASSOCI ATI ON ( El A)

El A ANSI / El A- 455- 81A (1992) FOTP-81 Conpound Flow (Drip) Test
for Filled Fiber Optic Cable

El A ANSI/ El A/ TI A- 455- 30B (1991) FOTP-30 Frequency Domain
Measurenent of Miltinmode Optical Fiber

El A ANSI/ El A/ Tl A- 455-53A (1990) FOTP-53 Attenuation by Substitution
Measurenent for Miltinode G aded-| ndex
Optical Fibers or Fiber Assenblies Used in
Long Length Communi cations Systens

El A ANSI / El A/ TI A- 455- 78A (1990; R 1995) FOTP-78 Spect ual
At t enuati on Cut back Measurenent for Single
Mode Optical Fibers

El A ANSI/ Tl A/ El A- 568A (1995) Conmercial Buil ding
Tel econmuni cati ons Cabling Standard

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical
Code

RURAL UTI LI TI ES SERVI CE ( RUS)

RUS REA Bul letin 1751F-641 (1995) Construction of Buried Pl ant
RUS REA PE- 33 (1985) Shield Bondi ng Connectors
RUS REA TE&CM 643- 02 (1983) Under ground Conduit and Manhol e

Desi gn and Construction (Physical Plant)
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UNDERWRI TERS LABORATORI ES (UL)

UL 50 (1995; Rev thru Oct 1997) Encl osures for
El ectrical Equi prent

1.2 SYSTEM DESCRI PTI ON

The outside plant system shall consist of all cable, conduit, handhol es,
etc. required to provide signal paths as shown on the draw ngs, including,
but not Iinmted to, free standing frames or backboards, term nating cabl es,
[ightning and surge protection nodules at the entry facility. The work
consists of furnishing, installing, and testing a conplete outside plant
system [ AM #0001] consisting of arnored fiber optic cable placed inside of
al1l/4" ID, PVC or HDPE duct for the entire length of the buried run. The
final fiber counts shall provide for a total of 12 strands of fiber between
each bui |l di ng.

1.3 QUALI FI CATI ONS

1.3.1 Cable Installers
Installation shall be under the direct supervision of an individual with a
m ni mum of 3 years experience in the installation of the specified fiber
optic cable and conmponents.

1.3.2 Cabl e Splicing and Term nation
Al cable splicers shall have training in the proper techniques and have a
m ni mum of 3 years experience in splicing and term nating the specified
cables. Splices shall be perfornmed by factory certified personnel or under
direct supervision of factory trained personnel for products used.

1.3.3 Manuf act urers
The cabl e, equi pnent, and hardware provided shall be from manufacturers
that have a m nimum of 3 years experience in producing the types of cable,
equi prent, and hardware specified.

1.4 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designhation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Equi prent List; GA
A data list of parts, tools, and test equipnment for each different item of
mat eri al and equi pnent specified prior to beneficial occupancy. The data
shall include a conplete list of parts and supplies, with current unit
prices and source of supply.
SD- 04 Dr awi ngs

Record Draw ngs; GA
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Record drawi ngs for the installed wiring system showi ng the actual |ocation
of all cable termnations, splices, routing, and size and type of al

cables. The identifier for each term nation and cabl e shall appear on the
drawi ngs. The drawi ngs shall include gauge and pair or fiber count for
each cabl e, duct and innerduct arrangenent, or conductor assignment of

out side plant, and protector and connector block |ayout at the term nation
points after installation

SD-06 | nstructions
Install ati on; GA

Printed copies of the manufacturer's recomendations for the material being
installed, prior to installation. Installation of the itemw |l not be

all owed to proceed where installation procedures, or any part thereof, are
required to be in accordance with those reconmendations until the
recomendati ons are recei ved and approved.

SD- 08 St atements

Accept ance Tests GA.

Test plans defining all tests required to ensure that the system neets
specified requirenents. The test plans shall define nmilestones for the
tests, equi pment, personnel, facilities, and supplies required. The test
pl ans shall identify the capabilities and functions to be tested.

SD- 09 Reports
Acceptance Tests; [_GA ].

Test reports in booklet formshowing all field tests perforned, upon
conpletion and testing of the installed system Measurenents shall be
tabul ated on a pair by pair or strand by strand basis.

Qualifications; GA.

The qualifications of the manufacturer, splicer, and installation
supervi sor as specified.

1.5 DELI VERY AND STORAGE
1.5.1 Cabl e Requi rements

Al'l cable shall be shipped on reels. The dianmeter of the drum shall be

| arge enough to prevent damage to the cable during reeling and unreeling.
The reels shall be constructed to prevent damage during shipment and
handl i ng. The outer end of the cable shall be securely fastened to the
reel head to prevent the cable from becoming loose in transit. The inner
end of the cable shall project into a slot in the side of the reel, or into
a housing on the inner slot of the drum wth sufficient length to nake it
avail able for testing. The inner end shall be fastened to prevent the
cable frombecon ng | oose during installation. End seals shall be applied
to each of the cables to prevent moisture fromentering the cable. The
reels with cable shall be suitable for outside storage conditions when the
tenmperature ranges frommnus 40 to plus 65 degrees C, minus 40 to plus 148
degrees F, with relative humdity fromO to 100 percent.

1.5.2 Equi pnent
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Al'l equi prent shall be stored with protection fromthe weather, humdity
and tenperature variations, dirt and dust, or other contam nants, in
accordance with the manufacturer's requirenents.

PART 2 PRODUCTS

2.

2.

1 STANDARD PRODUCTS

Mat eri al s and equi prent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall be the
manuf acturer's | atest standard design that has been in satisfactory use for
at least 2 years prior to bid opening. Each major conponent of equi pnent
shal | have the manufacturer's nane and type identified on the equi prment.

Al'l products supplied shall be specifically designed and manufactured for
use with outside plant comunications systens. All itens of the same cl ass
of equi prent shall be the products of a single manufacturer.

.2 GENERAL

Optical fibers shall be coated with a suitable material to preserve the
intrinsic strength of the glass. The outside dianeter of the gl ass-cl added
fiber shall be nomnally 125 m crons, and shall be concentric with the
fiber core. Optical fibers shall meet EIA ANSI/ElI A/ Tl A- 455- 46A, EI A

ANSI / El A- 455-65, and El A ANSI/ Tl A/ El A- 455- 177A

2.1 50 Mcron Multinbpde Fi bers

Conductors shall be nultinode, graded index, solid glass waveguides with a
noni nal core diameter of 50 mcrons. The fiber shall have transm ssion

wi ndows centered at 850 and 1330 nanoneter wavel engths. The nuneri cal
aperture for each fiber shall be a mninmmof 0.20. The attenuation at
850 nanoneters shall be 4.0 dB/Kmor |ess. The attenuation at 1330
nanoneters shall be 2.0 dB/Kmor less. The m ni mum bandw dth shall be 400
MHz- Km at both transm ssion wi ndows. The fibers shall be certified to nmeet
El A ANSI / El A/ TI A- 455-30B and EI A ANSI/ EI A/ TI A- 455- 58A.

. 2.2 62.5 Mcron Multinode Fibers

Conductors shall be nultinode, graded index, solid glass waveguides with a
noni nal core dianmeter of 62.5 mcrons. The fiber shall have transm ssion
wi ndows centered at 850 and 1330 nanoneter wavel engths. The nuneri cal
aperture for each fiber shall be a m nimm of 0.275. The attenuation at
850 nanoneters shall be 4.0 dB/Kmor |ess. The attenuation at 1330
nanoneters shall be 1.5 dB/Kmor less. The m ni mum bandw dth shall be 160
MHz- Km at 850 nanoneters and 400 MHz- Km at 1300 nanoneters. FO cable shal
be certified to neet EI A ANSI/ElI A/ Tl A-455-30B and ElI A ANSI/ EI A/ TI A- 455- 58A.

. 2.3 Si ngl e Mode Fibers

Conductors shall be single-node, graded index, solid glass wavegui des with
a nom nal core diameter of 8.3 mcrons. The fiber shall have a
transm ssi on wi ndow centered at [1330] [1550] nanoneter wavel ength. The
nunerical aperture for each optical fiber shall be a mininumof 0.10. The
attenuation at 1330 nanoneters shall be 0.5 dB/Kmor less. The fibers
shall be certified to neet EIA ANSI/ElI A/ TI A-455-170.

3 CABLE CONSTRUCTI ON
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2.3.1 CGener a

The cabl e shall contain a mninmumof two fiber optic conductors for each
full duplex circuit. The nunber of fibers in each cable shall be as shown
on drawi ngs. Each fiber shall be protected by a protective tube. Cables
shal | have a jacketed strength menmber, and an exterior jacket. Cable and
fi ber protective covering shall be free fromholes, splits, blisters, and
other inperfections. The covering shall be flame retardant, noisture
resistant, non-nutrient to fungus, ultraviolet light resistant as specified
and nontoxic. Mechanical stress present in cable shall not be transmtted
to the optical fibers. Strength nmenbers shall be non-netallic and shall be
an integral part of the cable construction. The conbined strength of al
the strength menbers shall be sufficient to support the stress of
installation and to protect the cable in service. The exterior cables
shal | have a m ni mum storage tenperature range of mnus 20 to plus 75
degrees C. minus 40 to plus 167 degrees F. Interior cables shall have a
m ni mum st orage tenperature of mnus 10 to plus 75 degreesplus 14 to plus
167 degrees F. Al cables furnished shall meet the requirenment of NFPA 70.
Fire resistant characteristics of cables shall conformto Article 770,
Sections 49, 50, and 51. A flooding compound shall be applied into the
interior of the fiber tubes, into the interstitial spaces between the
tubes, to the core covering, and between the core covering and jacket of
all cable to be installed aerially, underground, and in |ocations
susceptible to moisture. Flooded cables shall conmply with EIA
ANSI / El A- 455-81A and El A ANSI/El A/ TI A-455-82B. Cables shall be fromthe
same manufacturer, of the same cable type, and of the sane size. Each
fiber and protective coverings shall be continuous with no factory splices.
Fi ber optic cable assenblies, including jacketing and fibers, shall be
certified by the manufacturer to have a mnimumlife of 30 years. Plenum
cable shall nmeet UL 910, and riser cable shall neet UL 1666. FO cable
shall be certified to neet the followi ng: EIA ANSI/TI A/ El A-455-13A, EIA
ANSI / EI A/ TI A- 455-25B, EI A ANSI/ TI A/ El A- 455-41A, EI A ANSI/El A/ Tl A- 455- 47B
El A ANSI/ El A/ TI A-455-59, EI A ANSI/ElI A/ TI A-455- 61, ElI A ANSI/ El A-455-88, EIA
ANSI / El A-455-91, EI A ANSI/TI A/ El A-455- 104A, and EI A ANSI/ El A-455-171

2.3.1.1 Duct Cabl e

The optical fibers shall be surrounded by a tube buffer, shall be contained
in a channel or otherw se | oosely packaged to provide cl earance between the
fibers and inside of the container, and shall be extruded froma nateri al
having a coefficient of friction sufficiently lowto allow the fiber free
novenent .

a. Tensile strength: Cables shall withstand an installation tensile |oad
of not less than 2700 Newt ons 608 pounds and not |ess than 600
Newt ons 135 pounds continuous tensile | oad.

b. | npact and Crush resistance: The cables shall wi thstand an inpact of
3 Newton-neters 1.7Ibs/in as a mninum and shall have a crush
resi stance of 220 Newtons per square centineter 317 pounds per
square inch as a mni mum

2.3.2 Interior Cable

a. Loose buffer tube cable construction shall be such that the optica
fi bers shall be surrounded by a tube buffer, shall be contained in
a channel or otherw se | oosely packaged to provide cl earance
between the fibers and the inside of the container to allow for
t hermal expansi ons wi thout constraining the fiber. The protective
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2.

contai ner shall be extruded froma material having a coefficient
of friction sufficiently lowto allow the fiber free novenent.

(1) Tensile strength: Cables of 12 fibers or |ess shall w thstand
an installation tensile |load of not |less than 1,100 Newtons 250
pounds and not |ess than 89 Newt ons 20 pounds continuous tensile
|oad. Cables with nore than 12 fibers shall w thstand an
installation | oad of not |ess than 530 Newtons 20 pounds and a
long termtensile |oad of not |less than 53 Newtons. 12 pounds.

(2) Inmpact and Crush resistance: The cables shall w thstand an

i npact of 4.89 Newton-meters 1.1 ft Ibs as mnimum and shall have
a crush resistance of 700 Newtons per square centimeter 400 |bs/in.
as a mni mum

b. Tight buffer tube cable construction shall be extrusion of plastic
over each cl added fiber, with an outer jacket of flane retardant
PVC or FCP, which conplies with NFPA 70 for OFNR requirements for
riser cables and vertical shaft installations. Optical fibers
shall be covered in near contact with an extrusi on tube and shal
have an internediate soft buffer to allow for the therm
expansi ons and ni nor pressures.

(1) Tensile Strength: Cables of 12 fibers or |ess shal

wi thstand an insulation tensile |oad of not |ess than 845 Newt ons
190 pounds and not |ess than 222 Newt ons 50 pounds conti nuous
tensile load. Cables with nmore than 12 fibers shall withstand an
installation | oad of not |ess than 667 Newtons 150 pounds and a
long termtensile |oad of not |less than 133 Newt ons 30 pounds.

(2) Inmpact and Crush resistance: The cables shall w thstand an
i mpact of 1.8 Newton-neters 1.4 ft-l1bs as a m ninmum and shal
have a crush resistance of 140 Newtons per square centineter 80
[ bs/in.as a m ni num

c. Cables shall have a plenumrated jacket and nmeet the requirenents
of UL 910.

3.3 Pigtail Cables

Cabl e used for connections to equi pment shall be flexible fiber pigtai
cabl es having the sane physical and operational characteristics as the
parent cable. The cable jacket shall be flane retardant PVC or FCP, which
conplies with NFPA 70 for OFNP applications. Maximum dB | oss for pigtai
cabl e shall be .70 dB/km at 850 nanoneters, and .70 dB/km at 1330

nanomnet ers.

.4 FO CONNECTORS

FO connectors shall be the straight tip, bayonet style, field installable,
self-aligning and centering. FO connectors shall match the fiber core and
cl addi ng di aneters. The connector coupler shall be stainless steel and the
alignment ferrule shall be ceramc. FO equipnment and cabl e shall use the
same type connectors. Connector insertion |oss shall be nomnally 0.30 dB
and | ess than 0.70 dB

.5 MECHANI CAL SPLI CES

Mechani cal splices shall be suitable for installation in the field.
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2.

Ext ernal power sources shall not be required to conplete a splice. Splices
shal |l be self-aligning for optimmsignal coupling. Mechanical splices
shall not be used for exterior applications where they may be buried
underground or |aced to aerial nessenger cables. Mechanical splices may be
used for interior locations and within enclosures. Splice closures shal
protect the spliced fibers from moisture and shall prevent physical danage.

The splice closure shall provide strain relief for the cable and the fibers
at the splice points.

.5.1 Interior Wrk

Al interior cables shall be contained in plenumrated innerduct. Cable
installation and applications shall neet the requirenents of NFPA 70,
Article 770, Sections 52 and 53. Cables shall be properly secured and neat
i n appear ance.

5.2 Ext eri or Under ground Cabl e

a. Mnimmburial depth for cable shall be 1300mllimeters, (48
i nches), but not less than the depth of the frost line. Burial
depth specified shall take precedence over any requirenents
speci fied el sewhere.

VWhere duct will pass under sidewal ks, roads, or other paved areas and
no exi sting conduits or duct banks are available, the duct shal
be placed in a properly sized PVC sl eeve.

c. Cables shall be placed below a plastic warning tape buried in the
same trench or slot. The tape shall be 450nmillineters 18 inches
above the cable. The warning tape shall be continuously inprinted
with the words "WARNI NG - COVMMUNI CATI ONS CABLE BELOW at not nore
than 1300 millimeters 48 inch intervals. The plastic tape shal
be acid and al kali resistant polyethylene film 76.2 mllinmeters 3
inches wide with a mininumthickness of 0.1 millimeter 0.004 inch

Tape shall have a mninum strength of 12066 kil o Pascals 1750
pounds per square inch | engthwi se and 10342 kil o Pascal s 1500
pounds per square inch crossw se.

e. A cable lubricant conpatible with the cable sheathing materi al
shall be used on all cables pulled. Pulling fixtures shall be

attached to the cable strength menbers. |If indirect attachnents
are used, the grip dianeter and length shall be matched to the
cabl e dianeter and characteristics. |If an indirect attachnent is

used on cabl es having only central strength nenbers, the pulling
forces shall be reduced to ensure that the fibers are not damaged
fromforces being transmitted to the strength menber. During
pulling the cable pull line tension shall be continuously
nmoni t ored usi ng dynanoneters or |oad-cell instruments, and shal
not exceed the nmaxi mum tension specified by the cable

manuf acturer. The mechani cal stress placed upon the cable during
installation shall be such that the cable is not tw sted or
stretched. A cable feeder guide shall be used between the cable
reel and the face of the duct or conduit to protect the cable and
guide it into the duct or conduit as it is unspooled fromthe
reel. As the cable is unspooled fromthe reel, it shall be

i nspected for jacket defects or damage. The cable shall not be
ki nked or crushed and the m ni mum bend radi us of the cable shal
not be exceeded during installation. Cable shall be hand fed and
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2.

gui ded t hrough each handhol e and additional |ubricant shall be
applied at all internedi ate handhol es. Wen practicable, the
center pulling technique shall be used to |l ower pulling tension
That is, the cable shall be pulled fromthe center point of the
cable run towards the end termnation points. The nethod may
require the cable to be pulled in successive pulls. |If the cable
is pulled out of a junction box or handhol e the cable shall be
protected fromdirt and noisture by laying the cable on a ground
coveri ng.

5.3 Servi ce Loops
Each fiber optic cable shall have service | oops of not Iess than 9.8 feet

in length at each end. The service |oops shall be housed in a service |oop
encl osure.

.5.4 Metal i ¢ Sheat h Groundi ng

Fi ber optic cable with netallic sheath shall have the netallic sheath
grounded at the cable splice points, located at buil ding entrances.

.5.5 Splices

No splices will be permitted unless the length of cable being installed
exceeds the maxi mum standard cable | ength avail able from a nmanufacturer.
Splices shall be nade using the method reconmrended by the cable

manuf acturer. Splices shall be housed in a fire resistant splice enclosure
and shall be protected against infiltration of mnpisture or contam nants.

FO splices shall be field tested at the tinme of splicing.

Mechani cal splices shall have less than 0.5 dB loss. There shall be no
nore than 1 splice per kilometer 0.62 mle in any of the FO cabl es
excluding term nations. Field splices shall be located in cabl e boxes.
Sufficient cable shall be provided in each splicing | ocation to properly
rack and splice the cables, and to provide extra cable for additiona
splices. Cable ends shall be protected with end caps except during actua
splicing. During the splicing operations, neans shall be provided to
protect the unspliced portions of the cable and its fibers fromthe

i ntrusi on of noisture and other foreign matter

.5.6 I dentification and Labeling

Identification tags or |abels shall be provided for each cable. Markers,
tags and | abels shall use indelible ink or etching which will not fade in
sunlight, or in buried or underground applications. Mrkers, tags, and

| abel s shall not beconme brittle or deteriorate for a period of 20 years.
Label all termnination blocks and panels with cable nunber or pair
identifier for cables in accordance with EIA ANSI/TI A/ El A-606 and as
specified. The labeling format shall be identified and a conplete record
shal |l be provided to the Government with the final docunmentation. Each
cable shall be identified with type of signal being carried and ternination
poi nt s.

.5.7 Encl osure Sizing and Cabl e

Term nation encl osures shall be sized to accombdate the FO equi pment to be
installed. Sizing shall include sufficient space for service |oops to be
provi ded and to accommpdate a neat, workmanlike |ayout of equi prent and the
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bend radii of fibers and cables term nated inside the encl osure.
2.5.8 Encl osure Penetrati ons

Encl osure penetrations shall be fromthe bottomand shall be sealed with
rubber silicone sealant to preclude the entry of water. Conduits rising
from underground shall be internally seal ed.

2.6  CABLE SPLI CES AND ORGANI ZERS
2.6.1 Fi ber Optic Cable Splices

Each fiber optic splice shall be physically protected by a splice kit. The
kit shall be specially designed for the splice. Al exterior grade cables
shall be spliced into plenumrated cables, within 10 feet of buil ding
entrance.

2.6.2 Fi ber Optic Splice Organizer

The splice organi zer shall be suitable for housing fiber optic splices in a
neat and orderly fashion. The splice organizer shall allow for a m ninum
of 3 feet of fiber for each fiber within the cable to be neatly stored

wi t hout kinks or twists. The splice organizer shall acconmpdate individual
strain relief for each splice. The splice organizer shall allow for future
mai nt enance or nodification, wthout danage to the cable or splices. All
requi red splice organizer hardware, such as splice trays, protective gl ass
shel ves, and shield bond connectors shall be provided in the organizer kit.

2.7 HANDHOLES

Al'l handhol e and duct products shall conformto RUS REA TE&CM 643-02.

Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their frames and covers shal
conformto the requirenents of |EEE C2. Handholes for |ow voltage cabl es
installed in parking lots, sidewal ks, and turfed areas shall be fabricated
from an aggregate consisting of sand and with conti nuous woven gl ass
strands having an overall conpressive strength of at |eastand a flexura
strength of at least. Pullbox and handhol e covers in sidewal ks, and turfed
areas shall be of the same material as the box.

2.8 DRI VEN GROUND RODS

Ground rods shall be copper-clad steel conforming to UL 467 not |ess than
in diameter by in length. Sectional type rods may be used.

2.9 I NTERI OR | NNERDUCT

I nnerduct shall be SIDR 11.5 pol yet hyl ene plastic pipe conformng to ASTM D
2239. Al innerduct shall be plenumrated.

2.10 CONDUI T AND EXTERI OR DUCTS
Ducts shall be single, round-bore type, with wall thickness and fittings
suitable for the application. Duct lines shall be nonencased

direct-burial, thick-wall type.

2.10.1 Metallic Conduit
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Internediate netal conduit shall comply with UL 1242. Rigid gal vani zed
steel conduit shall conply with UL 6 and ANSI C80.1. Metallic conduit
fittings and outlets shall conmply with UL 514A and NEMA FB 1.

2.10.2 Condui t Seal i ng Conpound

Conmpounds for sealing ducts and conduit shall have a putty-Ilike consistency
wor kabl e with the hands at tenperatures as | ow as 35 degrees F, shal

neither slunp at a tenperature of 300 degrees F, nor harden materially when
exposed to the air. Conpounds shall adhere to clean surfaces of fiber or
plastic ducts; netallic conduits or conduit coatings; concrete, masonry, or
| ead; any cabl e sheaths, jackets, covers, or insulation materials; and the
common netals. Compounds shall forma seal wthout dissolving, noticeably
changi ng characteristics, or removing any of the ingredients. Conmpounds
shal |l have no injurious effect upon the hands of worknmen or upon materials.

2.11 EQUI PMENT RACKS

Distribution frames, cabinets, and back-boards shall be provided as shown
and designed to nmount connector blocks, protector blocks, cross connects,
and other hardware required to term nate and protect the outside plant
cable; to provide a demarcation point between inside and outside plant
cable; and to allow inside and outside plant cable to be cross connected.

2.11.1 Fl oor Mounted Qpen Frane

Fl oor mount ed equi prent racks shall be single sided alum numrelay racks
with uprights to mount equi prrent 480 nm (19 inches) wide. Uprights shal

be 75 mm (3 inch) deep channel, 32 mm (1-1/4 inch) wide, drilled and tapped
12-24 in a 13 mm (1/2 inch) pattern. Racks shall be provided with a
standard top cross-nenber, and predrilled base plate to allow fl oor
fastening. Open frame equi prment racks shall be 2.1 m (7 feet) in height
and pai nted bl ack.

2.11.2 Wal | Mounted Open Frane

Wal | nounted open frane equi pnent racks shall be alum numrelay racks to
mount equi prent 480 mm (19 i nches) wide with standoff brackets for wal
mounting. Uprights shall be drilled and tapped 12-24 in a 13 nm (1/2 inch)
pattern. Standoff brackets shall be of sufficient length for a 150 mm (6

i nch) cl earance between rack and wall. Wall mounted open frame racks shal
be hi nged.

2.11.3 Cabl e Cui des

Cabl e gui des shall be specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 480 mm (19

i nch) equi pment racks. Cable guides shall consist of ring or bracket-Iike
devi ces nmounted on rack panels for horizontal use or individually nounted

for vertical use. Cable guides shall mount to racks by screws and/or nuts
and | ock-washers.

2.11. 4 Fl oor Mounted Cabinets
Equi prent cabi nets shall be fl oor nounted encl osures with side panels,

acrylic plastic front doors, rear |ouvered netal doors, depth-adjustable
front and rear mounting rails, and |ouvered top. Ventilation fans shall be
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i ncluded. Vertical cable nmanagement devices shall be integral to the
cabinet. Power strips with 6 outlets shall be nounted within the cabinet.
Equi prent racks shall mount equi pnent 480 mm (19 inches) wi de and shall be
1828 nm (72 inches) high and 760 nm (30 i nches) deep. Cabinet exteriors
shal | be painted black. Al cabinets shall be | ockable front and back

2.11.5 Val | Mounted Cabi nets

Wal | nounted cabinets shall conformto UL 50 and have boxes constructed of
zi nc-coated sheet steel with dinmensions not |ess than shown on draw ngs.
Trimshall be fitted with hinged door and flush catch. Cabinets shall be
hi nged on both the front and the back of the cabinet. Doors shall provide
maxi mum openi ngs to the box interiors. Locks shall be provided for both
front and back doors.

2.11.6 Equi prent Mounti ng Backboard

Backboards shall be 19 nm (3/4 inch) AC plywood, sized as shown, painted
with white or light col ored paint.

2.12 FI BER- OPTI C TERM NATI ONS
2.12.1 Fi ber Optic Connectors

Al'l outside plant fiber strands shall be terminated in a ST type fiber
optic connector, with ceramc ferrule material and a maxi numinsertion |oss
of 0.5 dB. Connectors shall neet performance standards of ElA
ANSI/ TI A/ El A-568A. | f pre-connectorized cable assenblies or pigtails are
used, the connectors shall be termnated on a 3 m (10 foot) I ength of
single-fiber cable. The single-fiber cable shall contain a buffered
optical fiber of the same type and specification as that used in the

mul ti-fiber cable.

2.12.2 Fi ber Optic Patch Panel s

Pat ch panels shall be a conplete system of components by a single

manuf acturer, and shall provide termination, splice storage, routing,
radius limting, cable fastening, storage, and cross-connection. Patch
panel s shall be 480 millimetersl19 inch) rack mounted panels. Patch panels
shall provide strain relief for cables. Panels shall be provided wth

| abel i ng space. Patch panel connectors and couplers shall be the sanme type
and configuration as used el sewhere in the system

2.13 M SCELLANEQUS | TEMS
2.13.1 Shi el d Connectors

Shi el d connectors shall make a stable, |owinpedance electrical connection
between the shield of the conmunications cable and a conductor such as a
strap, bar, or wire. The connector shall be made of tin-plated tenpered
brass. Shield bond connectors shall conply with RUS REA PE- 33.

2.13.2 Pat ch Cords

Pat ch cords shall be cable assenblies consisting of flexible optical fiber
cable with ST connectors on one end and SC connectors on the other end.
Optical fiber shall be the same type as used el sewhere in the system

Pat ch cords shall be conplete assenblies from manufacture's standard
products.
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2.

13.3 Cabl e Warni ng Signs

Cabl e warning signs, which identify the route of buried cable, shall be
stake nounted. The stake shall be driven into undisturbed soil and the
sign shall be nounted to the stake in accordance with the manufacturer's
instructions. Warning signs shall be placed at intervals of no nore than
152.5 m (500 feet) and at each change of direction in the cable route.
Warni ng signs shall also be placed on each side of every crossing of
surface obstacles such as roads, railroads, stream crossings, or any
simlar crossing where excavation is likely to occur

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Al'l system conponents and appurtenances shall be installed in accordance
with the manufacturer's instructions and as shown. Al installation work
shal | be done in accordance with the safety requirenents set forth in the
general requirenents of | EEE C2 and NFPA 70.

Except as covered herein, excavation, trenching, and backfilling shal
conformto the requirenents of Section 02316 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

1.1 Conf ormance to Codes

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and | EEE C2 as applicable.

1.2 Verification of D nensions

The Contractor shall becone fanmiliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy before perform ng any work.

. 1.3 Cabl e I nspection and Repair

Al cable and wire used in the construction of the project shall be handl ed
with care. Each reel shall be inspected for cuts, nicks or other danage.
Al'l damage shall be repaired to the satisfaction of the Contracting
Oficer. The reel wap shall remain intact on the reel until the cable or
wire is ready to be pl aced.

.1.3.1 Cabl e Depth

Ducts shall be at a mnimumdepth of 1.2M (48 inches) A warning tape shal
be placed (18 inches)above the cable and approximately (30 inches) bel ow
ground | evel .

.1.3.2 Above Ground Cable Protection

Cable installed on the outside of buildings, less than 2.5 m 8 feet above
finished grade, shall be protected agai nst physical damage.

1.3.3 Cabl e Bends
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Cabl e bends shall have a radius of not |less than 10 tines the cable
di anet er.

3.1.3. 4 Penetrati ons

Penetrations in walls, ceilings or other parts of the building, made to
provide for cable access, shall be caul ked and seal ed. Where conduits and
ducts pass through fire walls, fire partitions, above grade floors, and
fire rated chase walls, the penetration shall be sealed with fire stopping
materials as specified in Section 07270 FI RESTOPPI NG Fire stopped
penetrations shall not conpromse the fire rating of the walls or floors.
Al'l underground building entries shall be through waterproof facilities.

3.1.3.5 Backfill for Rocky Soi

VWhen placing cable in a trench in rocky soil, the cable shall be cushi oned
by a fill of sand or selected soil at least 50 mm (2 inches) thick on the
floor of the trench before placing the cable or wire. The backfill for at

| east 100 nm (4 inches) above the wire or cable shall be free from stones,
rocks, or other hard or sharp materials which m ght damage the cable or
wire.

3.1. 4 Duct C eani ng

After installation of duct, and prior to pulling in cable, all duct
assenbly shall be cleared and cl eaned according to manufacters
reconmendat i ons.

3.1.4.1 Duct Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with [ubricant manufacturer's recomrendati ons.

1.5
3.1.6 Under ground Cabl e

Underground cable installation shall be acconplished in accordance with the
requi renents set forth in RUS REA Bulletin 1751F-641.

3.1.6.1

3.1.6.2 Cabl e Pulling

For cable installed in ducts and conduit, a cable feeder guide shall be
used, between the cable reel and the face of the duct and conduit, to
protect the cable and guide it into the duct and conduit as it is paid off
the reel. As the cable is paid off the reel, it shall be inspected for
jacket defects. Precautions shall be taken during installation to prevent
t he cabl e from bei ng kinked or crushed. A pulling eye shall be attached to
the cable and used to pull the cable through the duct and conduit system
Cabl e shall be hand fed and gui ded through each handhole. As the cable is
paid off the reel into the cable feeder guide, it shall be sufficiently
lubricated with a type of lubricant recommended by the cabl e manufacturer
VWere the cable is pulled through a handhol e, additional |ubricant shall be
applied at all internediate handhol es. Dynamoneters or | oad-tension
instruments shall be used to ensure that the pulling |line tension does not
exceed the installation tension value specified by the cable manufacturer
The nechani cal stress placed upon a cable during installation shall not
cause the cable to be twi sted or stretched.

3.1.6.3 Cabl e Bends
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Tel ephone cabl e bends shall have a radius of not |less than 10 tines the
cable dianeter. Only large radius sweeps shall be used in conduit runs and
shal | not exceed a cumul ative 90 degrees between handhol es.

3.1.6.4 Pull Cord

Pull cords of 10 mm (3/8 inch) pol ypropyl ene shall be installed in al
unused ducts and inner-ducts with a m ni mumof 610 mm (2 feet) spare cord
protruding from each end.

3.2 SPLICING
3.2.1 Fi ber Optic Splices

Fi ber optic splicing shall be in accordance with the manufacturer's
reconmendati on.

3.3 DUCT LI NES

3.3.1 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. A coupling recommended by the duct nmanufacturer
shal | be used whenever an existing duct is connected to a duct of different
mat eri al or shape.

3.3.1.1 Installati on of Couplings

Joints in each type of duct shall be made up in accordance with the
manuf acturer's recommendations for the particular type of duct and coupling
sel ected and as approved.

3.3.1. 2 Pl asti c Duct

Duct joints shall be made by brushing a plastic solvent cement on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick 1/4-turn twi st to set
the joint tightly.

3.3.2 Handhol es
Handhol es shall be | ocated approxi mately as shown. Handhol es shall be of

the type noted on the drawi ngs and shall be constructed in accordance wth
the details shown.

3.4  GROUNDI NG
Except where specifically indicated otherwi se, all exposed non-current
carrying netallic parts of tel ephone equi prent, cable sheaths, cable
splices, and term nals shall be grounded. G ounding shall be in accordance
with requirements of NFPA 70, Articles 800-33 and 800-40.
Cabl e shields, cable sheaths and arnor, and netallic conduit shall be

grounded upon building entry.
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3.

4.1 Groundi ng and Bondi ng Connecti ons

Connecti ons above grade shall be nade by the fusion-welding process or with
bol ted sol derl ess connectors, in conpliance with UL 467, and those bel ow
grade shall be nade by a fusion-wel ding process. Were grounding
conductors are connected to al um num comnposition conductors, specially
treated or |ined copper-to-alun num connectors suitable for this purpose
shal | be used.

.4.2 Groundi ng and Bondi ng Conduct ors

Groundi ng and bondi ng conductors include conductors used to bond
transformer encl osures and equi pnent franes to the grounding el ectrode
system Goundi ng and bondi ng conductors shall be sized as shown, and

| ocated to provide maxi num physical protection. Bends greater than 45
degrees in ground conductors are not permtted. Routing of ground
conductors through concrete shall be avoided. Wen concrete penetration is
necessary, nonnetallic conduit shall be cast flush with the points of
concrete entrance and exit so as to provide an opening for the ground
conductor, and the opening shall be sealed with a suitable conmpound after
installation.

. 4.3 I ncom ng Qutside Plant Cables

Al'l incom ng outside plant cable shields shall be ground fromthe splice
case.

PART 4  ACCEPTANCE TESTS

The Contractor shall provide all personnel, equipnent, instrunentation, and
supplies necessary to performall required testing. Notification of any

pl anned testing shall be given to the Contracting Oficer at |east 14 days
prior to any test; testing shall not proceed until after the Contractor has
received witten Contracting Oficer's approval of the test plans as
specified. The test plans shall define all the tests required to ensure
that the system neets technical, operational, and perfornance
specifications. The test plans shall define mlestones for the tests,

equi prent, personnel, facilities, and supplies required. The test plans
shall identify the capabilities and functions to be tested.

.1 Fi ber Optic Cable

Two optical tests shall be performed on all optical fibers: Optical Tinme
Domai n Refl ectonetry (OTDR) Test, and Attenuation Test. In addition, a
Bandwi dt h Test shall be performed on all nulti-node optical fibers. These
tests shall be performed on the conpleted end-to-end spans which include

t he near-end pre-connectorized single fiber cable assenbly, outside plant

as specified, and the far-end pre-connectorized single fiber cable assenbly.

1.1 OTDR Test

The OIDR test shall be used to determ ne the adequacy of the cable
installations by showing any irregularities, such as discontinuities,

nm cr o- bendi ngs, inproper splices, for the cable span under test. Hard copy
fi ber signature records shall be obtained fromthe OIDR for each fiber in
each span and shall be included in the test results. The OIDR test shal

be measured in both directions. A reference length of fiber, (3280 feet)
m ni mum used as the delay line shall be placed before the new end

SECTION 16711 Page 15



Fort Stewart CAN 818598

connector and after the far end patch panel connectors for inspection of
connector signature. The OIDR test shall be conducted in accordance with
El A ANSI / El A- 455-81A for single-node fiber and El A ANSI/ El A/ Tl A- 455- 78A for
mul ti-node fi ber

4.1.1.1 At t enuati on Test

End-to-end attenuation neasurenents shall be made on all fibers, in both
directions, using a 1300 nanoneter |ight source at one end and the optica
power meter on the other end to verify that the cable system attenuation
requi renents are met. The nmeasurenment nethod shall be in accordance with
El A ANSI/ El A/ TI A- 455- 53A.

4.1.1.2 Bandwi dt h Test
The end-to-end bandwi dth of all nulti-node fiber span Iinks shall be
nmeasured by the frequency domain nethod. The bandw dth shall be neasured
in both directions on all fibers. The bandw dth neasurements shall be in
accordance with EI A ANSI/ElI A/ Tl A- 455- 30B

-- End of Section --
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